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Scope of Utility Model Claims 

A stereoscopic microscope comprising a common objective lens arranges a left and right pair of a first stereoscopic 
microscope optical system behind said lens, 
A surgical microscope comprises: 

behind a common objective lens, a second stereoscopic microscope optical system that includes a left and right pair of 
optical systems arranged in a plane that nearly orthogonally crosses with a plane that includes left and right optical axes 
of a first stereoscopic microscope optical system, and a full reflecting member causes curvature to the same direction in at 
least one of the left and right luminous fluxes within the first and second stereoscopic microscope optical systems. 

Description of the Idea 



The present idea relates to a surgical microscope for performing more accurate and prompt support to a surgeon by an 
assistant in an operation and is composed to enable the surgeon and the assistant to be able to observe the same point 
on a patient by constituting an assistant microscope as a single unit into a surgical microscope by incorporating a common 
objective lens from the surgical microscope. 

The circumstances occurring at the time of surgery under a surgical microscope are normally that patients are laid down 
facing up and the surgeon is positioned at the head of the patient. At this time, the assistant is positioned at the side of the 
patient. The assistant must be able to observe the surgical area of the patient continually in order to assist the surgeon. 

Fig. 1 shows the surgical microscope and assistant surgical microscope of the prior art. Numeral 1 is the objective lens, 2 
is the zoom lens system, 3 is the image formation lens, 4 is the reflecting mirror, and 5 is the eyepiece lens. The above 
constitutes the surgical microscope optical system, and it is comprised of two optical systems to enable a three dimensional 
view of the surgical area (o). The reference indicator (b) is the assistant microscope optical system installed in a position 
that is tilted to an appropriate angle from the surgeon microscope (a), and it is comprised of an objective lens T, an image 
formation lens 3', and an eyepiece lens 5'. Moreover, this assistant microscope (b) is also comprised of two optical systems 
to enable a three dimensional view of the surgical area (o) (see Fig. 1 for reference). The assistant must be positioned at 
the side of the patient with a surgical microscope with this type of constitution. Furthermore, in order for the surgeon to 
operate without blocking his own field of view, he must operate so his hands interfere with the field of view of the assistant 
microscope and this is a weakness in that the assistant cannot view the surgical area of the patient. This is a serious 
problem when considering an assistant supporting a surgeon for immediate treatments in critical situations. Furthermore, 
a surgeon can attempt to not interfere with the assistant's field of view but this results in a loss of freedom for the surgeon. 
In addition, since the angle of observation differs for the surgical microscope and the assistant microscope, the field of view 
also differs and this is a problem. 

In order to resolve the problems described above, the surgeon and the assistant can position themselves on both sides of 
the patient and can use by facing each other. However, in the case of eye surgery or so forth, since the right eye and the 
left eye are operated on identically, it is not necessarily best for the surgeon and the assistant to be positioned close to each 
other. 

The purpose of the present idea is to provide a surgical microscope comprising an assistant microscope optical system 
using a common objective lens with a surgeon microscope that avoids the aforementioned problems. 

A description of one Embodiment relating to the present idea will be given in detail hereafter with reference to Fig. 2. 

In Fig. 2, the reference numeral 4' is a reflecting mirror that is arranged in nearly an orthogonal direction with the zoom lens 
system 2 of a surgeon microscope optical system (a) above the objective lens 1 . The reference numeral 3' is an image 
formation lens that causes image formation of a light from the reflecting mirror 4'. The reference numeral 5' is the eyepiece 
lens. According to this type of construction, there are two assistant microscope optical systems (b) installed so as to enable 
a three dimensional view of the surgical area of the patient as shown in (iii) of the same Drawing. With the present 
Embodiment, only the surgeon microscope installs a zooming system, however, as is shown in Fig. 3, the assistant 



microscope can also install a zooming system 2\ and it may zoom in conjunction with the zooming system 2 of the surgeon 
microscope. 

According to the above construction, the light that exits from the surgical area (o) of the patient transmits through the 
objective lens and a portion of the light enters into the surgeon microscope, and a portion of it enters into the zooming lens 
system X of the reflecting mirror 4' of the assistant microscope optical system. Furthermore, the surgical area (o) imaged 
by the image formation lenses 3 and 3' of each of the optical systems can be observed by the eyepiece lenses 5 and 5'. 

Another example of the present idea will be shown according to Fig. 4. Fig. 4 not only uses a common objective lens 1 
between the assistant microscope (b) and the surgeon microscope (a) but also uses a common optical system for a three 
dimensional view, and as will be described below, the reference numeral 6 is a half mirror arranged between the image 
formation lens 3 and the reflecting mirror 4 of one side of the surgeon microscope, and an eyepiece lens 5' is arranged in 
the reflecting direction thereof. In other words, with this optical system, the surgeon microscope optical system overlaps 
with the assistant microscope optical system. The reference numeral 7 is a density plate arranged between the other image 
formation lens and reflecting mirror of the surgeon microscope optical system, and the transmission index thereof is formed 
so as to be equal to the transmission index of the half mirror 6. The density plate 7 is also arranged as T in the assistant 
microscope optical system. 

According to this construction, the light that exits from the surgical area (o) of the patient enters the objective lens and is 
transmitted through the zooming lens systems 2 and 2' as well as the image formation lens 3', and it enters into the half 
mirror arranged in one of the surgeon microscope optical systems and is split into a transmission beam and a reflection 
beam. The transmission beam enters in the eyepiece lens of the surgeon microscope optical system (a) and the reflection 
beam enters into the eyepiece lens of the assistant microscope optical system (b). 

According to the present idea described above, it is possible to achieve an overall compact device without losing the ability 
to see the same three dimensional image that is made. Further, the ability to resolve the problem with the surgical 
microscope of the prior art where observation with the assistant microscope having certain problems such as the surgeon's 
hand blocking the view is a significant benefit. Also, the observation field of view with the assistant microscope is the same 
as the field of view as that of the surgeon making it possible for the role of assisting a surgeon to be more effective in 
emergency treatments with constant observation. 

Brief Description of the Drawings 

Fig. 1 (i) is a drawing showing the optical system of a surgical microscope of the prior art. 
Fig. 1 (ii) is a cross view drawing. 

Fig. 2 and Fig. 3 (i) and (ii) are one example of the optical system of a surgical microscope that relates to the present idea, 
(iii) is a bottom view drawing. 



Fig. 4 (i) and (ii) are another example of the optical system of a surgical microscope that relates to the present idea, (iii) is 
a bottom view drawing. 

Description of the Reference Numerals 



1,1' Objective lens 

2, 2' zooming lens system 

3, 3' Image formation lens 

4, 4' Reflecting mirror 

5, 5' Eyepiece lens 

6,6' Half mirror 

7, T Density plate 



